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(54) PRINT CIRCUIT BOARD DESIGN SYSTEM AND ITS METHOD USING THE SAME 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a print circuit board system 
for efficiently operating the design of a print circuit board. 
SOLUTION: In this print circuit board design method, the function of 
each circuit part and the physical information and the arrangement 
know-how of an experienced board designer are stored through an 
input and output means 40 in a storage means 57 and accumulated 
respectively as a circuit element information data base 62b. part 
physical information data base 62c, and arrangement know-how 
data base 62a. At the time of designing a print circuit board, the 
connection information of circuit parts to be loaded on the print 
circuit board and an arrangement condition imposed on each circuit 
part is inputted through the input and output means 40 to a set file 
generating part 58, and each data base 62a-62c is readout to the 
set file generating part 58. The set file generating part 58 generates 
a set file 71 based on the various kind of information, and an 
automatic arrangement executing part 59 executes design based on 
the set file 71. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the printed circuit board design system which is equipped with a computer and designs arrangement of 
two or more passive circuit elements carried in a printed circuit board, and wiring between these each passive 
circuit elements supported by this computer A storage means to memorize the information which Ruhr-ized know- 
how which an expert uses in case said computer performs said arrangement with the information about said each 
passive circuit elements, from the outside — data — with the arrangement conditions which you were made to 
impose on the initial entry and these each passive circuit elements between the terminals of each of said passive 
circuit elements in the circuit for a design-izing [ the circuit ] and inputted The printed circuit board design system 
characterized by having the automatic-layout activation section which designs arrangement of two or more of said 
passive circuit elements, and wiring between these each passive circuit elements automatically based on said each 
information read from said storage means. 

[Claim 2] From said initial entry and the arrangement conditions of having been inputted into said computer from 
said outside, and said each information read from said storage means It becomes the radical which sets up 
arrangement of said passive circuit elements, and the configuration-file generation section which creates the 
configuration file which can be diverted to other printed circuit board design systems is prepared. Said automatic- 
layout activation section The printed circuit board design system according to claim 1 characterized by making it 
the configuration which loads said configuration file and designs arrangement of two or more of said passive circuit 
elements, and wiring between these each passive circuit elements. 

[Claim 3] It has the computer which carries out the internal organs of the storage means. Supported by this 
computer In the printed circuit board design approach of designing arrangement of two or more passive circuit 
elements carried in a printed circuit board, and wiring between these each passive circuit elements The information 
which Ruhr-ized know-how which an expert uses beforehand in case said arrangement is performed with the 
information about said each passive circuit elements is serially stored and accumulated in said storage means. The 
arrangement conditions which you were made to impose on the initial entry and these each passive circuit elements 
between the terminals of each of said passive circuit elements in the circuit for a design are data-ized. The printed 
circuit board design approach characterized by designing arrangement of two or more of said passive circuit 
elements, and wiring between these each passive circuit elements based on said initial entry and arrangement 
conditions which were data-ized. and said each information read from said storage means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printed circuit board design system which performs 
automatically arrangement of two or more passive circuit elements carried in a printed circuit board, and the design 
of wiring between these each passive circuit elements, and the design approach method of the printed circuit board 
using this system. 
[0002] 

[Description of the Prior Art] Drawing 2 is the block diagram showing the conventional printed circuit board design 
CAD system. Generally as a printed circuit board design system, a printed circuit board CAD (Computer aided 
design) system like drawing 2 is used. By the dialogue with a substrate designer, the conventional printed circuit 
board design CAD system is the configuration of designing the layout of a printed circuit board, and is equipped with 
components data / printed circuit board data input output equipment 1 which outputs and inputs the data of each 
passive circuit elements, and the data of a printed circuit board, circuit data origination I/O device 2 for outputting 
and inputting the circuit diagram data in which the connection relation of passive circuit elements is shown, a 
computer 10. and the input section 20. 

[0003] The computer 10 has the store 11 which stores the data of the passive circuit elements and the printed 
circuit board which were inputted from components data / printed circuit board data input output equipment 1, the 
store 12 which stores the circuit diagram data inputted from circuit data origination I/O device 2. and the central 
processing unit 13 which determines the root of wiring to which between these passive circuit elements is 
connected while determining the helicopter loading site of passive circuit elements. The input section 20 has the 
graphic display 21 which drawing-izes the data processed by computer 10, and displays them, the keyboard 22 for 
keying printed circuit board design information, and the mouse 23 for carrying out the two-dimensional input of the 
design information of a printed circuit board. 

[0004] Next, the printed circuit board design approach using the printed circuit board CAD system of drawing 2 is 
explained. A circuit designer creates the circuit diagram data which consist of an initial entry between the terminals 
of a circuit etc. using circuit data origination I/O device 2, and inputs into a computer 10 by communication link. 
Combining with this, a circuit designer describes arrangement conditions, such as a wiring system in a circuit 
diagram, a control system, and an electrical power system, in space etc., and hands a substrate designer. The circuit 
diagram data inputted into the computer 10 are once stored in storage 12. On the other hand, the data of two or 
more kinds of passive circuit elements and the data of a printed circuit board are beforehand stored in the store 11. 
The substrate designer performed the dialogue with a computer 10 using the input section 20, a printed circuit board 
and passive circuit elements chose him from the data stored in the store 11, and with the central processing unit 
13. he has arranged two or more passive circuit elements to the selected printed circuit board, and was carrying out 
wiring between passive circuit elements to it further. 

[0005] Drawing 3 is the top view showing the example of arrangement of the passive circuit elements designed using 
drawing 2 . On the occasion of an actual design, a substrate designer does the monitor of the graphic display 21, and 
arranges the passive circuit elements 30 which have various arrangement conditions using a mouse 23. The 
appearance 31 of passive circuit elements 30 and terminal location 32 grade are displayed on the graphic display 21. 

[0006] 

[Problem(s) to be Solved by the Invention] However, the following technical problems occurred in the conventional 
printed circuit board design CAD system. On arrangement conditions, passive-circuit-elements 30a in arranging 
passive circuit elements 30 so that it may become short distance, and drawing 3 which carries out generation of 
heat of the passive circuit elements 30, and passive-circuit-elements 30b which receives effect in heat may not 
arrange wiring which transmits prevention of inductive interference, and a high-speed clock in a near location. Since 
the substrate designer judged the arrangement condition synthetically and the passive circuit elements 30 with such 
various arrangement conditions had arranged, great time amount was needed. Moreover, when a mistake was 
committed by arrangement of the passive circuit elements 30 with various arrangement conditions, consequently 
malfunction was caused, it had had big effect also in cost also in man day of redoing the design of a printed circuit 
board. Furthermore, in case it opts for arrangement of each passive circuit elements 30, the know-how of the 
substrate designer who affects the ease of handling of the passive circuit elements 30 at the time of carrying each 
part article 30 and manufacturing a printed circuit board, the casting ease of solder, the linearity of a wiring pattern. 
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etc. is taken into consideration. The capacity to cope with these might change with a substrate designer s levels of- 

skill, and the designed printed circuit boards might differ for every substrate designer. 

[0007] 

[Means for Solving the Problem] In order to solve said technical problem, the 1st invention of this inventions is 
equipped with a computer, and constitutes it as follows in the printed circuit board design system which designs 
arrangement of two or more passive circuit elements carried in a printed circuit board, and wiring between these 
each passive circuit elements supported by the computer. Namely, a storage means to memorize the information 
which Ruhr-ized know-how which an expert uses in case the computer in the 1st invention performs said 
arrangement with the information about said each passive circuit elements of each, from the outside data with 
the arrangement conditions which you were made to impose on the initial entry and these each passive circuit 
elements between the terminals of each of said passive circuit elements in the circuit for a design-izing [ the 
circuit ] and inputted Based on said each information read from said storage means, it has the automatic-layout 
activation section which designs arrangement of two or more of said passive circuit elements, and wiring between 
these each passive circuit elements automatically. 

[0008] 2nd invention is carried out to the following configurations in the printed circuit board design system of the 
1st invention. That is, it becomes the radical which sets up arrangement of said passive circuit elements from said 
initial entry and the arrangement conditions were inputted into said computer from said outside, and each of said 
information read from said storage means, and the configuration -file generation section which creates the 
configuration file which can be diverted to other printed circuit board design systems prepares, and said automatic- 
layout activation section is making the configuration which loads said configuration file and designs arrangement of 
two or more of said passive circuit elements, and wiring between each of these passive circuit elements. 
[0009] The 3rd invention was equipped with the computer which carries out the internal organs of the storage 
means, and has devised the following approaches in the printed circuit board design approach of designing 
arrangement of two or more passive circuit elements carried in a printed circuit board, and wiring between these 
each passive circuit elements supported by this computer. Namely, the information which Ruhr-ized know-how 
which an expert uses beforehand in case said arrangement is performed with the information about said each 
passive circuit elements of each is serially stored and accumulated in said storage means. The arrangement 
conditions which you were made to impose on the initial entry and these each passive circuit elements between the 
terminals of each of said passive circuit elements in the circuit for a design are data-ized. Based on said initial entry 
and arrangement conditions which were data-ized, and said each information read from said storage means, it is 
made to design arrangement of two or more of said passive circuit elements, and wiring between these each passive 
circuit elements. 

[0010] According to the 1st - the 3rd invention, since the printed circuit board design system and the printed circuit 
board design approach were constituted as mentioned above, in case arrangement of the passive circuit elements of 
a printed circuit board and wiring between these each passive circuit elements are designed, not only the initial 
entry between the passive circuit elements carried in each information and printed circuit board of passive circuit 
elements but the information about the know-how which the arrangement conditions and expert who were imposed 
on these passive circuit elements use is taken into consideration. Therefore, said technical problem is solvable. 
[0011] 

[Embodiment of the Invention] Drawing 1 is the functional block diagram of a printed circuit board design CAD 
system showing the operation gestalt of this invention. A circuit designer mainly uses this printed circuit board 
design CAD, it designs arrangement of two or more passive circuit elements, and wiring between them, and consists 
of the I/O means 40 and computers 50 which were arranged to this circuit designer. The I/O means 40 consists of 
graphic display 41, a keyboard 42, and a mouse 43. The computer 50 is equipped with the circuit element input 
section 51 which consisted of central processing units (CPU), interface circuitries, etc. which are not illustrated, the 
components information input section 52, the arrangement know-how input section 53, the circuit diagram data 
input section 54. the arrangement condition input section 55, and the components arrangement data input section 
56. 

[0012] The circuit element input section 51 inputs the data in which the function of the passive circuit elements 
given from the I/O means 40 is shown, and this circuit element input section 51 is connected to circuit element 
data storage section 57a in the storage means 57 which consisted of random access memory (henceforth RAM) etc. 
The components information on the components information input section 52 tending to malfunction under the 
effect from the signal wiring of others [ itself / which was given from the I/O means 40 / of passive circuit 
elements / the material or the components itself] etc. is inputted, and this components information input section 52 
is connected to components information data storage section 57b in the storage means 57. The arrangement know- 
how input section 53 inputs the data which Ruhr-ized know-how of the substrate designer who became [ linearity / 
the ease of handling of the passive circuit elements at the time of manufacturing a printed circuit board, the casting 
ease of solder, / of a wiring pattern ] skillful, and this arrangement know-how input section 53 is connected to 
arrangement know-how storage section 57c in the storage means 57. 

[0013] The configuration-file generation section 58 which consisted of central processing units, and the automatic- 
layout activation section 59 are further formed in this printed circuit board. The configuration-file generation section 
58 generates the configuration file for opting for arrangement of all the passive circuit elements carried in a printed 
circuit board, and the output side of circuit element data storage section 57a. components information data storage 
section 57b, and arrangement know-how storage section 57c and the output side of each circuit diagram data input 
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section 54, the arrangement condition input section 55. and the components arrangement data input section 56 are 
connected. The automatic-layout activation section 59 loads the configuration file generated in the configuration- 
file generation section 58. and performs automatically the design of arrangement of two or more passive circuit 
elements, and wiring between these each passive circuit elements. 

[0014] Drawing 4 is drawing showing the data used by the printed circuit board design CAD system of drawing 1 . 
The outline of the printed circuit board design approach performed by drawing 1 is explained referring to this 
drawing 4 . In the printed circuit board design CAD system of drawing 1 . the circuit diagram data 60 in which the 
connection relation of the passive circuit elements in the circuit for a design is shown, the thing which data-ized the 
arrangement conditions 61 imposed on these each passive circuit elements, and the database 62 accumulated 
beforehand are used. It is with components physics information database 62c arrangement know-how database 62a 
which put the know-how of the skilled substrate designers, such as the ease of handling, the casting ease of solder, 
and the linearity of a wiring pattern, in a database for every event as a database, circuit element information 
database 62b which shows the function of a passive-circuit-elements proper, and the material and the components 
itself of components described the proper information on the components of being easy to malfunction under the 
effect from other signal wiring to be. From these circuit diagram data 60. the arrangement conditions 61. and a 
database 62. configuration-file generation processing 70 is performed, a configuration file 71 is generated, and a 
printed circuit board is designed based on this configuration file 71. 

[0015] Drawing 5 is a flow chart which shows generation of the database 62 of drawing 4 . and drawing 6 is a flow 
chart which shows the printed circuit board design approach which drawing 1 performs. The employment approach 
of drawing 1 and actuation are explained referring to these drawing 5 and drawing 6 . Before designing a printed 
circuit board, it is necessary to create a database 62 beforehand. A keyboard 42 or this GIBODO 42, a mouse 43. 
and graphic display 41 are used together and used for the creation time of this database 62. and the circuit element 
information which shows the function of the passive circuit elements which can be carried in a printed circuit board 
is inputted into a computer 50 in the processing S1 of drawing 5 . Circuit element information is inputted into circuit 
element data storage section 57a through the circuit element input section 51, and this circuit element data storage 
section 57a are recording of it is done. The data memorized by this circuit element data storage section 57a are set 
to circuit element information database 62b. In processing S2. the components information for every passive circuit 
elements is inputted into components information data storage section 57b through the components information 
input section 52 like processing SI. Components information consists of information on the components proper of 
the appearance of each passive circuit elements, a terminal location, etc. and the material and the components itself 
of each of these passive circuit elements tending to malfunction under the effect from other signal wiring etc. Such 
components information is accumulated in components stored data storage section 57b. and is set to components 
physics information database 62c. In processing S3, what data-ized substrate designers expert's arrangement 
know-how is inputted into arrangement know-how storage section 57c through the arrangement know-how input 
section 53 like processing SI. The information which data-ized arrangement know-how is accumulated in 
arrangement know-how storage section 57c, and is set to arrangement know-how database 62a. The above 
processings S1-S3 are performed serially, and a database 60 is updated and is always maintained by the newest 
condition. 

[0016] In designing the printed circuit board for a design, in the processings S1 1-S13 of drawing 6 , circuit element 
data storage section 57a to circuit element information database 62a is read, components physical-database 62c is 
read from components information data storage section 57b, and it actually reads arrangement know-how database 
62a from arrangement know-how storage section 57c. In the processing S14 after S1 1-13. a circuit designer uses 
together graphic display 41 and a mouse 43 depending on a keyboard 42 or the case, and inputs into a computer 50 
the circuit diagram data in which the connection relation of passive circuit elements is shown. This circuit diagram 
data is inputted into the configuration-file generation section 58 through the circuit diagram data input section 54. In 
processing S15, arrangement conditions are data-ized as well as processing S14, and it inputs into a computer 50. 
Arrangement conditions consist of distance between the components of a limit of the distance of wiring, an 
electrical power system, and a wiring system etc., and are inputted into the configuration-file generation section 58 
through the arrangement condition input section 55. In processing SI 6, it inputs into a computer 50 where [ of a 
printed circuit board ] it arranges passive circuit elements as well as processing SI 4. and gives the configuration- 
file generation section 58 through the components arrangement data input section 56. 

[0017] In processing S17. the configuration-file generation section 58 judges the various conditions which consist of 
data inputted by processings S1 1-S16. and generates the configuration file for performing an automatic layout. The 
automatic-layout activation section 59 loads the configuration file which the configuration -file generation 58 
generated, is automatic and designs arrangement of two or more passive circuit elements, and wiring between those 
passive circuit elements. 

[0018] Drawing 7 is the top view showing the example of arrangement of the passive circuit elements which used 
the printed circuit board design CAD system of drawing 1 . and the common sign is given to the element in drawing 
3 . and the common element. By performing generation of the database 62 by processings S1-S3, and the design of 
processings S11-S18, passive circuit elements 30 are arranged based on the Ruhr according to a configuration file, 
and two or more passive circuit elements 30 align finely [ drawing 3 ]. While the sense of each passive circuit 
elements 30 and the distance between each passive circuit elements 30 become suitable and the effectiveness at 
the time of loading is improved by this, wiring becomes linear and it becomes easy to create a wiring pattern. 
[0019] As mentioned above, since the printed circuit board design CAD system was constituted, it has the following 
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advantages. 

(1) Since the arrangement know-how of the substrate designer who became skillful in advance is accumulated in the 
database 62. a printed circuit board can be designed only by the circuit designer. 

(2) Since arrangement conditions are data-ized by processing S15 and it was made to be reflected in a configuration 
file, while arrangement mistakes are reducible, a designer's man day is reducible. 

(3) Since the configuration-file generation section 58 is formed and a design file is once generated, if this 
configuration file is diverted to other printed circuit board design systems, the design of a printed circuit board will 
be attained with other printed circuit board design systems. 

(4) Since an automatic layout is performed after creating a configuration file using the database 62 generated in 
advance, circuit diagram data, the data-ized arrangement conditions, and components arrangement information, the 
design result of fixed high quality is obtained regardless of a designer's level of skill. 

[0020] In addition, this invention is not limited to the above-mentioned operation gestalt but various deformation is 
possible for it. As the modification, there is the following, for example. 

(i) The processing sequence of processings S11-S16 is not limited to drawing 6 . but can be changed. 

(ii) The processing sequence of processings S1-S3 is not limited to drawing 5 . but can be changed. 
[0021] 

[Effect of the Invention] A storage means to memorize the information about each passive circuit elements, and the 
information which Ruhr-ized know-how which an expert uses according to the 1st and 2nd invention as explained to 
the detail above. The arrangement conditions which you were made to impose on the initial entry and passive circuit 
elements between the terminals of passive circuit elements. Since the automatic-layout activation section which 
designs arrangement of two or more passive circuit elements and wiring between each passive circuit elements 
based on each information read from the storage means was prepared in the computer Not only the initial entry 
between the passive circuit elements carried in each information and printed circuit board of passive circuit 
elements but the information about the know-how which the arrangement conditions and expert who were imposed 
on passive circuit elements use can be considered, for example, it can design only by the circuit designer. While 
being able to reduce arrangement mistakes and being able to reduce a designer s man day moreover, the design 
result of fixed high quality is obtained regardless of a designers level of skill. 

[0022] According to the 3rd invention, the information which Ruhr-ized know-how which an expert uses beforehand 
in case said arrangement is performed with the information about each passive circuit elements is serially stored 
and accumulated in the storage means. The arrangement conditions which you were made to impose on the initial 
entry and these each passive circuit elements between the terminals of each passive circuit elements in the circuit 
for a design are data-ized. Since arrangement of two or more passive circuit elements and wiring between these 
each passive circuit elements are designed based on the initial entry and arrangement conditions which were data- 
ized, and each information read from the storage means Not only the initial entry between the passive circuit 
elements carried in each information and printed circuit board of passive circuit elements but the information about 
the know-how which the arrangement conditions and expert who were imposed on passive circuit elements use is 
considered, and it can design only by the circuit designer. Moreover, while a designer's man day is reducible, the 
design result of fixed high quality is obtained by reduction of arrangement mistakes regardless of a designers level 
of skill. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing l] It is the functional block diagram of a printed circuit board design CAD system showing the operation 
gestalt of this invention. 

fDrawing 2] It is the block diagram showing the conventional printed circuit board design CAD system. 
fDrawing 3] It is the top view showing the example of arrangement of the passive circuit elements using drawing 2 . 
fDrawing 4] It is drawing showing the data used by the printed circuit board design CAD system of drawing 1 . 
fDrawing 5] It is the flow chart which shows generation of the database 60 of drawing 4 . 

fDrawing 6] It is the flow chart which shows the printed circuit board design approach which drawing 1 performs. 
fDrawing 7] It is the top view showing the example of arrangement of the passive circuit elements using the printed 
circuit board design CAD system of drawing 1 . 
[Description of Notations] 
30 Passive Circuit Elements 
40 I/O Means 

50 Computer 

51 Circuit Element Input Section 

52 Components Information Input Section 

53 Arrangement Know-how Input Section 

54 Circuit Diagram Data Input Section 

55 Arrangement Condition Input Section 

56 Components Arrangement Data Input Section 

57 Storage Means 

58 Configuration-File Generation Section 

59 Automatic- Layout Activation Section 

60 Circuit Diagram Data 

61 Arrangement Conditions 

62 Database 

62a Arrangement know-how database 
62b Circuit element information database 
62c Components physics information database 
71 Configuration File 
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[#f*if!*©g&K] 
@88«ISIt ^ y A K *><, > T . 

tiff B n>f^-^«. <Dm MEm^BShK. ffi? sts$ 
ft l> fct#$fi £ =£rlBttT 5 IBt£JM? £ . 

ftgifrh t- ^rts nr a#s n>ts£H*t&@s8fc*m 

fcHufB&tffSBi Kg-^f . SSbrmifaJg$&©lHlS§SI3iPD© 

[lf^2J milBn^fa-^Ktt. 

f3fBti#©rt>6^ffl3ftfc£rffl-&W?R£*6. miiMffi 
^©SEgSriSS^SSfcfc 0 ja-oftfeo^' y y h ssg« 

fey r ■< frteSM^m-), 

Hffitf 5 b/c C £ £*$8i £ f «3*$qi 1 SB42© 
{ M«9 3 ] IBtt#f3*rt)ii^ S ^ > f - * £ffl 

©ISif-£fT5 :/ y > h@SS«iSit7^ tcfe^r. 

^6. B?IBffi*©l3K^ D D a fcWt-£ttffi£iufageg£*T 3< 

fbb. 

mTlB * it L fc&t£t«$g&t>'iBgi££r £ bu lBlBtt#IS 
A^6^toL/fcB?IBStf«iH:8^#. frriBffl^OHSSSU 
D a D <DiBgS^&H3SSP D a nfa©6B^©^K-^1f 9 C £ * 

[0001] 

fS©tstf-£ Sib-e?? 9 7" y > h HSgK^it r- a £ . 

■r&fc©T4>&. 
{0002} 

rc£*©&85] 02«:. Se^OT-y > MslSS^tSftC A 
^rUl/TB. S2<D<fc^^7'i;>h@S8«CAD 50 
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(Computer aided design ) i^-fA**— MftKCfflt* 6 
flTO*. fi£*C!)7 - 'J> h08Sffil2tfCAD^-rA 
«. g&l£ih#£©*ff£K:J:9. >MbIS8«©U-/ 
T>5 h?riS:ftT5^E£-C*«3, ^©BSggk&GDx-- * 

y y > h niES^^- * Aa^s i £ . msssfta©^ 

^Aaj^$S§2£. r>ba-$10i, A^SP2 0 
[0003]3>f^-5fI0(J, SRSt*-* /^'J > 

KniiKSf r -^Aaj^s i ^6A^)$n/ciHigsgcas 
o'^ y > f isisg®©?- * siamiiM 1 1 «t . 

f-5WliSl 3£«r^b-Ct>So AASP2 0«, 
=i>t ^-^ 1 0 TM16fcf- ^^Hffi^bUT^nT 
5^77^-/i'f-(^7'U-/2 1i, ^y>Ms]SSS^: 
fHf «* * - A* - * - 5 fc&©*-*- F 2 2 £ . y y > 
h[5ISg«©Stt«fR*2^7cA^f hfc^><0-7'7^2 3 

[0004]^. 02CD7"y > rlHlSffiCAD^^f- 

Ktti. leIK7 r -^ff/j£AtB^g2*ffll>. @fficD^ 

KJ:-5t3>b-a-i!l0«:AM5. Ctt£flMi-C. 

^©iea^ft^riffiS^^fB^orSKSft^ccM-r. 3 
^-ji i otcA^sn/ciusga^-^ja:. -I, ta 
tt^gi 2«:*giW?ns„ -77. ia«^gi i«:«. ^ 

-^*it§*}$n-Cl^„ *«Sff#«. A^SC2 0*ffi 
lU3>bV-? 1 0 iCDttfSSrtTC*. fB^gl 1 

1 3 ic «fc D . il!RLfc7-y > r@ 

IBiSiOrt^c. 

[0005]13»; m2 &m^T:3i§tLtc®m&&<D 

V> ^ 2 3 **"Jffl 0 r ffi i ^ffiS^#©* S lelSSa5o 0 o 3 
O^rUWT^ hf^. fC^77^ vfr-t *y~l"( 2 
1 fctt. ^xtf|51SSS6o a a3 Oc7>^Jf53 1 <bSS-?Ha§3 2 

[0006] 

^y >HsISS«SttCAD~>Xf-A-C«. ^©<t^«cli 
iSa©^ p » ^^fSi*-r5iB^«^ffi!S«:^.Scl; ^(c@ 



3 

(assa5 n D o3 o b i«iai>{istci2SL^i,>c ±m&$> 

•5. C©J:5ft§*©ffigj&tt©£>£[9l88gf5ia3 0«. 

©T. ^*4W!2-Kc4otl>fc. &/c. ^©ffi 
g^ffc©£>£0SS§Iiift3 0<Dffigr$;*£*i*>L. *© 

<Disn-^^oii:-r<btoxiS[a«j{cfc. 

£S&t-T 5i^©lHl8SSBD a n 3 0 ©^ > F V > f ©&M&. 
tf-snfcyy > MsiiJ&«a s ««ia:ft^««:g&s cifc 

[0 00 7 ] 

(C, ##SI?8©5 5©3ri©#£Wi. 3>ejL-dfSr« 

jg©is§f-£tT > nisssiSiit^^^A^^r. 

[o oo 8 ] m2(D$tmz. m i <Dmm<D? o > hm$& 

IP*?, itfie^^f^-^tcti. lateral* ^A^snfc 
iriB&ttffHK&a'ESfttt i ma Btt#gw» hmta s n 

0 a D Fffl©ffil£©&£J-*fT 5 7' y > h (sI88«lftl+^i*«<:*J t> 
r. ^©j^ftTJ&^Iftcri**,, ^«>. iulBfl 
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&{3l§SRo n nfa©fiB3tl©Sft ^ «fc 5 4C L T I » S . 
[0010] Utl~IS3©2fe9i«:«i:fti;j:. Jy±©<fc5«: 

:/ y > h @s&KSf t~>*r- y > h @s§ss^i-^ 
£fe?r«Jfi£ t /c©T\ ^ ') > h mss«©iHissa5 D D D ©iegs 

s^t^Bta:^ o -eft < . M&a$ n a otcsH* h titc&mtk 

[0 0 1 1 ] 

c©7"y >HhJS8«?^i+cad«. ±ibr(5!S§ 
0. ^©0S§SPa°a©i2g<!:-e-*a6©P^© 

20 {13fifcAW^IS4 0i3>f^-^5 0i-C«^3 
ft-C(,>&. AU1^#IS4 0{*. -f -y ffi 

*-f\s4A 1 t+-sK- F4 2 iVi7X4 3 it?^fiJt3 

s (cpu> siy f -/>^-7 J :-^@{^f^?nfcie] 

»*^A*«5 1. SPo D ofimA#eP5 2 . iES^^^-i? 
A^?gP5 3. SHB? 1 -* ^§1554. iEg^A^gP 
5 5 . St/gPD^iegf'-^A^SPS 6 
[0012] [5|if85SS^A#gP5 l tt, AUi^^©4 0 * 

30 ^{5}3g*^A*SI55 1 tt. 7>^7>t^ 

5 7 tfOIelSS^f 1 - f Sit335 7 a KffllJhtl* 

SP a D D fSlSA^Jgl55 2«. Affi^l84 0*>e.^6 
tifcI51?8gB n a D©*Wt>gCD 0 D S ^*5te©ffi^EifS*> 6©i? 
S-C^Sbf^L^>TI,^©gBo D a f»«*A*-r.5fe©-C* 
*). mH£,imAlJM5 2tt. IBtt#g5 7 4'©gPa a D'tf 

ieisggPo D a ©^> f y >^©S^tt. ^©ijSUii*^^ 
40 tt. sc/iai^^>©ia^t4^©i^b/ca(ga:ff^© 

^ >\*J * )l>- Mt L re?"- $ «r A^-T -5 &©T£> 0 . 

■v-^iBttSfls 7 c«c^$nri>-5. 

[00 1 3 ] C©^y>h@iSK(Cti. $6(C. tpjtltUi 
W£&-cmi%3 titcWc&y 7 J 8 t . 

5 8U. 7 - y> HHi^sstcfgtg-rsr^r©!!^^© 

geg€r^TS/i:«)©t6^7 r -r^*^£r5^©-CS) 
1. @SS^7 r -^lettgP5 7a. g8a a of»«f r -fsa« 
50 gP5 7 b&Oieg-"?'^SBtiiP5 7 c©ttl^flili. s 



5 

nfcss^r-fiu*p- Kbr. a»©i5iBajB,<oiBa 

[0014] H4B, H10^V> hHSSSSitCAD 

iloo, 0 1 rff 5 > h@B«KW"*ffi©«S* 
SiPJJTS- HI ^BlMRRW-CADS'XyAT 

SSS^-^BOi, SS[slSggp a D a CC^e>n/cgE^ft 
6 1 £r--*{!:L;te4><£>£, ^«>. ^SSn/t^-*^ 

^-^^-X^bU/cgB^V^^^^-^^-^ 6 2 a 

<Z>R Kttff L/^TC ^<DSPS<DH Wti W * IB i£ U /c 
tt&^Wtt^-^-^B 2 c enjoin 

(0 0 1 5 ] H5«. 04Of-^-X6 2<D£i&£ 
hBBtRRWtfffi*^?*--**-- h-c*<5. c*i£ 

smuts. ^y^nasssoRW-^ff ^«r«c t ^#>> ^ 

*8 20fEOttK:i*. *-#-F4 2, ttlr^Utt^-^ 
-K4 2i , 7'3^4 3 6^77 ^-^-/^r/U-M 1 
£#fflfl!l/TJB<r>6*v 05<Dto®S ltete^r, 7V 

@S8^A^7SP5 l i/H/raiBR-^^-^ietBSBS 7 
aCCAJ^Sn. t^BSR^-^KtMBS 7a*»3ft 

4. coBBJR^-^EttWs 7 atcKttsnfcf 5 - 
H»a : ?-waf s -*^-^6 2 bcca*. »is 

WHM $BA*SC5 2 «r*LTa&&« $6^- ^letSSBS 
7btcA#3*i& 0 flUMfHRtt* SBBSBiSOJ'HB-t'SS 

ettffs 7 bec^ssn, aa , 0 «!«««^ r -*'<-^6 

2ccc*£. tofis 3&c*h>t. »IS l <tra«ec. S 
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§55 7 c«:A*3*tSo EB-/->^ , 5*f r -*ftl/ft:ft 

; ^^ j r^-^6 2a(C^ a fiLLOtoS S 1 - S 3 
BXXfrtoti. ^-*^-*6 0ttJEft3*iT*K**f 

[o o i 6 ] i^BRtc, RtHktttcD^y >hBRHR*Rtt 

TS^Kte, 06(D^1S 1 1 -S 1 3fc*5lr>T\ B 
^SatttSB 5 7 a*>6HB* J F«ffr? r --*'<-- 
* 6 2 a SPfitiftt^- *IBtt» 5 7 b * h 

KtKfflS 7 c*6SS> r, )^ , )7 r -i'^-^ 6 2 a£R 
*ii«f. S 1 1 - 1 3(D^©toSS 1 4CC*5(,>T k BB 
BBt#tt. *-sK-K4 2at^«»^lcJ:oray57 
y ? *:/U>f 4 3«rWBU BB 

CcA^rT*. CCDIhISS^-^^. BSSSr-^A^SB 
5 4*rtUT«^7 7^^S5 8tt:A*3*i£. & 
as 1 5 CC*l>T. MIS 1 4 4ra«CC % KBgfefl*? 5, 

7 7 ^£/£SP5 8(cA*3*iS. toSS 1 6tc*5l^ 

r, $ms i 4 tmmit. :/y>hBBK®4?cccBB 

■f 5 - * A*SP 5 6^1 Tf33E ? 7 -/ ^^fiEBB 5 8 *c 

[00 17] MSS 1 7CC*5t,>T, iS^^7W r ^^XSP 
5 8B. toSS 1 1-S 1 6rA*3*ifcf r --£rfP6# 

ttOBBfltAd!>eS& **i 6cD[gISSgea a nPBl(Z)fi5^*^ft 
[00181B7B, HI ^y>hBB1KRM-CAD 
0. H3*©B3Rtftii©S»*c«*ffiflD»-^3Wtt3*i 

n^s. toss l-ssfa^f-^^-^e 2o£js 
<t, toss i i -s i 8<DmfZ'ii ^c^tccto, t&s 

7r W;b«:fieo/c^-^UcS^C^r|pl8§S5 n a D3 0^12S 
40 3ft. 123 icif*. 0f^.attttOBBflA3 0^^*iC^ 
tc»5>J3*iS. C*itcj:«3. SBBSA3 OOfSl^iS 
@KgP D a o3 0rBlCD^S<!:^ii^(C^9. JStt^p©^^ 

COO 1 9 ] «±o<t^tc. ^y>h@B«SftSfCAD 

( 1 ) ^CC^U/cS^ff^CDl?^^^^^^^ 
-^-X6 2*c»SlyT*s<<&r, 0BSH*^W"C 
50 yy>hBBSO«*f-«rfT^Ci#r#4. 



(5) 



(2) J&SS 1 b-cmmg&Zr-Zitl;. WCfeVr 

<h*tc, stt^©i&S:8iMr#s. 

(3) 7 ■< }\>£J$$!.S 8£iS:W. -B. 

(4) *f!fK:£fiX3ft/c-r-£'<-X6 2. [bJSSS-^ 

^-^fto^Ks^f^, sp D a agegtt«s:f«jmu-c 10 
[0020] *c*. iie^wJBtcKSsn 

( i ) MSS I 1 ~S 1 6©MSJ®mi. 136 fOES 
(ii) MSS 1--S 3<DMSJ«ff«, 05{CfE^3n 
[0 02 I] 

i ftworngk ] j-xh^$H«c mm v tc «t 5 «c . mi ift 

2©|£l?BK:«k*Uf t {@*©@&SBo a atCll8TSff&<t3!US 

mufim^ z j o *)\>-Mt vtcm Si *iatf.-r sie 

SI3#e>n/cEg^ff<i: t ^©§2tg3M8*>£SStH<*n;fc 
StffHi S^©H3SSP n a n©iegR^SIiISSgi5 
a° D ra©ie^©Sti-€rff 5 S ttSe{g»f 33 <t £ . n > b" * 
- * lC&Mt<D-C. ® * <DM&m£ 1 <Dm®]BtU ! 7 V > f- 

Tt, &ff£©I&£ISiM-c#.5<!:&ft. tatt^©*tfsii 

{0022] msc^tcfcnfi. ffl^©0ssa; 

o D a©IESS C/iiS@ S§Sfio D oF^ © ge4S©tsft 5 ©-c . 
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<i * ©(si«8Si3a D a©tf ? urc^ > h nss««: JSS-r 5 m 
msnshmomwrnaip *) -cu < . iHis8SBo a n«:is^ e> * 

S„ -?-©±. ffig5X©glM«C«tO. s#f^©i»£ii 

^"C * -5. t ««C . ^tf ^©»^ff (C < -5E©??D a o 

w©S3t^m*»6ns. 

[an ^jHBonawBffl^-r^'j > hhsmkrw-c 

[02] ^©^'^HsIgg^SH-CAD^X^A*^ 

ir8tj$0-eas. 

[S3 3 H2*ffl^/c@^gp D D „©iBsm^-r^p®Eir- 

[04] 01©^'J>h03§«S:itCADi-'XT-A-Cffi 

[0 5 3 04©?-f'<-^6 0CD4)8?:it7a-? 

[06 3 01 ©fr5 7' r ;> hSISffi^ft^^r^ □ 
-^t-l-T*^. 

[0 7] 01©7''J>H5]SSSa:ftCAD>'X7-A^ffl 
C »/clelSggeo t &©ffiS^I?riS1" :s Pffi0"C'* i> o 
[flF-Sf©!^] 

3 0 [51i8SBo c 2. 

4 0 aw##is 

50 3>ta-* 

5 1 @S§^A^SP 
5 2 gPa° D t»«A^35 

5 3 lEg-"?^? A*SB 
5 4 HSSS^-^AfrSB 
5 5 I2®^ffA^SP 

5 6 gPfaffig^-^A^gP 

5 7 iett^a 

5 8 r 4 

5 9 SlfrSeg*?TSIJ 

6 0 |5]S§0:r-£ 
6 1 15®3s# 

6 2 r 

62 a lag^^-r-^-X 

6 2b msg^f*^-*^-;* 
62 c 35 D D a4*JgttfB r - :$? -< - * 

7 1 WS-VrA^ 



Jftpg 2 0 0 0 - 1 8 7 6 8 0 
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